Data obtained froni a nutaiber of dietary experiments in mtm yield a formuht by which the responlses in serumI cholesterol to changes in diet can be predicted. In this paiiel. the reliability of this foralula is tested and the effects of various types of fatty acids Onl seruill cholesterol are investigated.
THE serum cholesterol concentration in mani is strongly influenced by both the amount aiid kind of fat in the diet and it is necessary to differentiate between at least 3 classes of fatty aci(ls, saturatedl, molloelloi(, and poly-eiioic. Furthermore, even on a fixed dliet there are intrinsic differences between individuals. Finally, intraindividual variability is substantial as shown by spontaneous day-to-day variations. All these factors complicate the evaluation of the effects of the diet aiid the prediction of serum cholesterol responses to given dietary changes. However, the present paper will show that the average cholesterol responses of groups of miiein to changes of fat in the diet can be satisfactorily, predicted from knowledge of the amounts of fat in the diet and that such prediction can be made even for groups of men who are relatively hypercholesteremic or hypocholesteremic.
Pre imrinary eIredictioni from 41 Sets of Datl
As a first ap)roximation we proposed1 that the serum total cholesterol concentration be expressed as C/ol. = k + bS + cl/ + (diP (1) where k refers to all factors, other than the fats in the diet, that influence the cholesterol Front Table 2 shows the mean values for calories, proteins, and total fats in the diets and the body weights at the ends of the dietary periods in the N series. Table 3 gives the mean intakes of glycerides of saturated, monoenoic, and polyenoic fatty acids. Figure 1 includes all of the data on the men studied by Ahrens et al. with the exception of comparisons involving coconut oil. The latter were omitted because of our suspicion that the short-chain fatty acids in coconut oil have a rather different quantitative effect fromt the fatty acids in most common food fats.2 The mean chain length in coconut oil is only 12.4 compared with 15.0 for butter and 16 to 17.5 for most other food fats and oils. The predicted values in figure 1 were obtained by the application of equations 4D and 2E. The coefficient of correlation between predicted and observed values is r = + 0.94. If the 3 values from patient no. n15 are omitted, the coefficient of correlation, between the observed cholesterol change in response to diet change and that predicted, is r + 0.95.5. Their patient no. 1, who had the niost extreme hypercholesteremnia, makes a large contribution to the correlation coefficient, but even when he is omitted the correlation between observed and predieted A Chol. is r = 0.86.
For comparison with figure 1, we have used equations 2E and 4D to predict the individual cholesterol responses of our subjects in changing fPoiii the H to the SO diet in experiment N. The result is given in figure 2 . The correlation between observed and predicted cholesterol values of the individual men on the SO diet is r = 0.85. It should be observed, of course, that intraindividual variability in serum cholesterol, plus the error of the method of measurement, means that any single estimate of cholesterol change is subject to an applreciable error. Accordingly, in a sample of subjects who exhibited only a limited range of intrinsic differences, it cannot be expected that an extremely high correlation will be found be- t-een The present analysis is concerned entirely with adult men. We have conducted no experiments with women or children. There is no information in the literature which proves that cholesterol responses to the diet are identical in the 2 sexes but if they are not, they are similar, at least, to judge from the experimental data of Groen et al., 15 Ahrens et al., 12 and Malmros and Wigand."1 Surveys of both sexes in populations subsisting habitually on different diets also indicate that men and women are much alike in their cholesterol response to the diet. 16 The (14.5-3 .0) = -18.1 mg. per 100 ml. However, these young men are, compared with our reference, intrinsically hypocholesteremnic, with an average of 191.5 mg. cholesterol per 100 ml. on the control diet, while the reference men would have an average of 229.5 on that diet. Correcting for this fact (by applying equation 4D), the predieted result of the oil supplement on the cholesterol level of these young men is an average fall of 15.1 mog. per 100 ml. Actually, in both safflower oil and placebo periods the serum cholesterol steadily rose, and after 13 weeks the average was an increase of 22 ng. for the 12 men ending with the placebo acd of 29 mg. for the 12 who had the oil emulsion during the final 6 weeks.
Consideration of the experiment of Perkins, Wright, and Gatje leads to the conclusion that only a small effect of the safflower oil emulsion could have been expected and that other factors, probably including changes in the basic diets, were operative during the period of the experiment. The latter conclusion is also in accord with the expectation that freely selected diets will necessarily change from late summer (the control period) to early winter. 
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